Effect of disaccharides on the stabilization of bovine trypsin against detergent and autolysis.
Osmolytes have been reported to stabilize biomolecules and even whole organisms against exposure to adverse environmental conditions. In this work, we report for the first time the use of some of these osmolytes, viz., the disaccharides trehalose and sucrose, in the stabilization of bovine trypsin against exposure to the anionic detergent sodium dodecyl sulfate and autolysis. Exposure of trypsin to SDS at a molar ratio of 1:45 led to decrease in trypsin activity by 61%. In the presence of 1 M sucrose and 1 M trehalose, the residual trypsin activity was found to increase to that of original enzyme activity. These two disaccharides were also found to slow down the rate of autolysis, resulting in residual activities of 80 and 88%, respectively, after incubation for 24 h. Active site titration showed retention of the fraction of active sites in the presence of trehalose. Fluorescence and CD spectroscopies were used to decipher the probable mechanism of this protective role of the disaccharides. Although complete resumption of secondary structure was not seen in the presence of the two disaccharides, the spectra of trypsin in the presence of stabilizers resembled the spectrum of native trypsin and were significantly different from the spectrum of detergent-denatured enzyme. Correlating the data obtained from spectroscopy with those obtained from activity assay, we propose that the retention of secondary structure of the enzyme is largely responsible for the retention of the functionally active form of trypsin.